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Introduction
Oneof themost”iwpoztantcharacteristicsof an aerofoilis
dCL
rateof ohangeof liftwithangleof attaak,~. Thisfao”
determinestheeffectivenessof ELtailplaiiein scouring
s%’tiolongitudinalstability.Thefollowingapplicationof the
dCL@’ttingenforuuls,sin calmdatingtilevariationof ~ withas-
peotratioshouldtherefarebe of interesto aanyaeronautical
Gen ineers.
dCLVariation@ ~
.ah ~s-oectRatio.
. .
Therelationbetweentheanglesof attackat
liftcoefficient
butof different
hw ere s
efficient
obtaZn8for two aerofoils of the
aspectratiois expressedby the
is thearea, b
definedby L =
thespanand
cLx*psv~.
57.3 . .
whioha giver.
sameseotion
equation:
..,** id
CL theabsoluteliftco-
Thisfomula,dueto
Dr. Pzandtl and Dr. Xmk of (&tingtm University, has ‘beenchecked
by testsandfoundreliable.A verificationhy Dr.Prandtlma~~be
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fcundin ~lErgebnisae
et seq4
If thevalueof
.
-2-
derVersuchsanstaltzu G&ttingen:’(1921,p.51
w~,
— be knownforan3-C
given aspect ratio thevalueforanychlier
oulatedfrom(1)by themethodillustrated
-.
aerofoiZsectionat a
aspectratiomaybe cal- “
inFig.1, Fortheav-
~(-ff
arageaexofoil:: is substanti~lyconstantoveran angui=
dCL
Asming ~rangeof,say20°>ornoreg tobe constantmiththe
-~a~ue +j~~ defined, the angular 25Xk@ correspondi~gto an inor%~e
in theliftcoefficientfromzeroto anyvalue CL iS
?orYnesameEecticnin othezaspectratio> CL willobtainat
theangle‘~=definedby +wt ion(1) .
or
ccl-(cz -aa) . . . . l l l l “ (3)
‘% =
dCT,
Thevalueof ~ correslmxiing%0 tkisaspectxatiois
6CL() % as sho~ by Fig.1.=2 “%
Assumethat
aspe3*ratio
forthesexe
2.5
Illusti’ationofMethod.. —.
~CLit isdesiredto find ~ faraa aerofoilof
dGL
whenfromtestdataitiskno~mthat ~ = *WZ
sectionat aspectratioG. Forcor-venience,take -
then
-1
.
-3-
A
P- :
,
= - 0.427°
% =az- (al.- aa)
= 1.3909i- C).427°
= i.817°
.
. .
of curves calctilated
observedvalueof
Tortheconvenienceof tkeengineera set
by thismethod~-egiveninFig.1. Also,the
$$ fora fews*andardaerofoilsaregiveninTable1. It iscf
dCL
l o
. .
tnterestonotetlnatheobservedvaluesof ~ forthesame
1 aerofo:latvariousaspectratiosfollowthe calculatedourves
a~osclly.Forapplication,referenceismadetol?.A.C.A.Report
i’%, ‘fS.taticalLongitudinalStabilityofAirplanes,[linwhickthe
dCLeffectof — is treated.da
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USA- 15
n 16
f! 27
USATS- 2
n 5
Durand- 13
Sloane
RAF- 14
n 15
16
19
Albatros
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If 242
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fl 344
Aspect
.—.
6
6
6
6
6
6
6
6
6
6
6
6
6
5
5
5
5
5
6
II s077
.07’6
.072
I.07G
.072i
!
.078
I.070
!
l 074
I .094
I.076
;.075
I
.074
1,078
.072
\.070
1.0’76I
1.078
I
.—
I — .,
AerofoilSection
.—.
?!Jdo
M-6 [
n
?1
ff
11
RAF6a- (NI%)
11
G&ctingen164
lf
R
n
Adpect1q_
ratio
6
6
5
6
7
8“
9
6
13
2
3
4
5
6
dc
.074
.068
,070
.075
.077
.079
. 08(2
.071
.078
.050
.060
.067
.072
.07’4
.
.
l
,.
l,iWl
Q
5
0.,
A“
1-1.
.$
,$ .040
.020
0
“’. . . .
. . . .-
->
.-
---
]:
. . . , .— ..,! _ =Ll--.LJ---=A=-
.-. — 4— ‘-- ---
[ Ifl
1.
i ‘..:..kizki++
—4----
;,,
—-–---——v—— ;--- -i-—----
-’- — l--
—-”{” ——---++.’ .’—--+--+-’ -+---” 1—--’-
1“ I I I “1 1 I ‘+’ecwati
2“4 6
Fig.1.
.-
1 I 1 I
l-..-;- .._, --- ..,, .,----
! -“--—
i ! f +—--1
.—
i i ~ +
—— ‘ —. “-j-——— —-—- -
LJ-—----‘-”- i-..—. t -–
:J ~“ - ---+- 1..—-. — ——-— ___‘- —--T-.[
.-- .-T - ,— -,- ,, . . . . .---= -—- ___ -_
! .—-—- --..—. ..--..—
. _..._— I
I
I
i ~
1
.
—--- 1
16
